Adolescents with asthma, their peers, and their teachers were studied in order to establish the level of knowledge concerning asthma and its management, their attitudes towards asthma, and the degree quality oflife impairment due to asthia. A community survey was conducted among year 8 high school students (n=4161) and their teachers (n=1104). There was a good response rate to the questionnaires from students (93%) and teachers (61%).
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Twenty three per cent of students had asthma and this caused mild to moderate quality of life impairment, particularly with strenuous exercise. Asthma was provoked by passive smoke exposure in 30% of asthmatic students and up to 51% of students avoided situations because of asthma triggers.
Asthma knowledge was low in teachers (mean score 14*90 out of a possible 31), students without asthma (11.25) and students with asthma (14.50) . Specific knowledge on the prevention and treatment ofexercise induced asthma was poor. There was a moderate degree of tolerance towards asthma among all three groups. Most considered internal locus of control as important, although students without asthma also considered chance to be a determinant of outcomes for people with asthma.
Asthma is a common cause of quality of life impairment among year 8 high school students. Although specific knowledge on asthma is low, students and teachers hold favourable attitudes towards asthma. There are opportunities to intervene and improve asthma management among adolescents.
Some of the problems of asthma in adolescence are common to other age groups, such as underrecognition,4 6 undertreatment,7 and non-compliance with therapeutic regimens.8 There are, however, specific issues relevant to asthma in adolescence. Adolescence is a period of transition from childhood to adulthood, where important psychological and physical changes occur. Peers assume greater influence, and there can be a denial of chronic illness and its treatment.9 These issues pose particular problems for the management of asthma during adolescence.
Asthma is now considered a chronic inflammatory condition of the airways and treatment approaches have changed.1I Many people with asthma require ongoing treatment to suppress inflammation, either on a daily basis, or for brief periods during asthma exacerbations. The ability of adolescents to comply with this management approach may be limited. They may reject the need for ongoing treatment, have difficulty in using existing health care facilities,I1 or engage in risk taking behaviours such as smoking. '2 Although there is general acceptance of the potential for difficulties with asthma management during adolescence, there is little specific information on why this occurs. Knowledge, attitudes, and beliefs are recognised as being major determinants of health behaviour, including compliance.'3 Prior work has demonstrated a relationship between negative attitudes and morbidity in asthma.'4 Since peers and teachers exert important influences during adolescence,'5 the knowledge and attitudes of these groups could be expected to influence adolescents with asthma.
In this study, we sought to establish the level of knowledge concerning asthma and its management among adolescents with asthma, their peers, and their teachers. We also assessed the attitudes of these three groups towards asthma and examined the impact which asthma had on the quality of life of adolescents with asthma. The large sample size has allowed a comprehensive assessment of these issues in our community.
Methods
The study was conduced in 32 of the 33 departmental, Catholic, and independent secondary schools in the Greater Newcastle area of New South Wales, Australia. Students in year 8 (n=4161) were requested to complete self administered asthma questionnaires during school time. A research assistant delivered the questionnaires to the school and teachers distributed the questionnaires to students who completed them during a 30-45 minute class. The questionnaires were collected by teachers, retrieved by the research assistant, checked against the class roll, and checked for completeness. Missing or incomplete questionnaires were redistributed on one other occasion. Students completed an asthma knowledge questionnaire, attitudes questionnaire, and asthma symptoms questionnaire. Students with current asthma also completed a quality of life questionnaire. 
ANALYSIS
Categorical data were summarised as percentages and compared using the x2 statistic. Data from the knowledge, attitudes, and quality of life questionnaires were compared using one way analysis of variance. Associations between variables were examined using Pearsons product moment correlation coefficient. Significance was accepted at the p<005 level.
Results
Thirty two of the 33 schools agreed to participate in the study. Completed questionnaires were returned by 4161/4475 (93%) of the year 8 students and 1104/1815 (61%) of the teachers. The prevalence of current asthma was 23% (n=958). Most (756) of these children reported missing school due to asthma in the past year ' (table 1) . Ninety (9%) students with asthma reported using prednisolone, indicating a severe asthma exacerbation in the past. About 22% of the asthmatics reported that they were current smokers with 86 (42%) of them claiming that they experienced no asthma symptoms when smoking.
QUALITY OF LIFE
The quality of life questionnaire was completed by 796/958 (83%) of the students with knew significantly more about asthma than students without asthma (p<0001). The asthma knowledge score among teachers was 14-9, which is similar to that of students with asthma and significantly higher than students without asthma (p<0O001). Female teachers (n= 589) had higher knowledge scores than male teachers (15.80 v 13-88, p<0 001).
Higher knowledge scores were also seen in personal development/health/physical education teachers when compared with the remainder of the teaching body (16' fig 2) . This was greatest in students with asthma, and least in teachers (p<0001). Forty six per cent of teachers agreed with the statement that 'students are embarrassed about using their inhalers in class' whereas 38% of students considered this to be the case (p<005) (table 4). The majority of students (81%) and teachers (70%) agreed with the statement that 'there would be fewer problems with asthma at school if students could carry their puffers around with them'.
The locus of control domains (fig 2) indicated that teachers and students with asthma supported control of the illness by the individual (internal control) as being more important than control by others (powerful others, for example, teacher, doctor) or by chance alone. Twenty five per cent of the students with asthma reported a high degree of internal control (score 6/6). Students without asthma saw chance as playing a greater role in asthma than did teachers or students with asthma (p<0 001). asthma knowledge, attitudes, symptoms, and quality of life questionnaires. The Newcastle asthma knowledge questionnaire has been extensively validated and demonstrated to perform reliably and to discriminate among high and low knowledge groups.'6 The quality of life questionnaire has undergone extensive evaluation and can be demonstrated to be a reliable instrument that is responsive to change and able to discriminate among asthmatics.'9 The attitudes questionnaire contained items relating to locus of control and tolerance. The locus of control items were based on prior developmental work with an asthma specific locus of control questionnaire.7 The items for the tolerance domain were derived from responses of adolescent students with asthma during a focus group, from the comments of parents in an asthma support group on asthma management in schools and from the professional experience of the investigators. These items were screened for face validity by a multidisciplinary management team and each of the questionnaires underwent pilot testing in a neighbouring school before use in this study. The questionnaires were self administered in a school classroom setting to enhance the response rate. The teacher questionnaires were also self administered, but were completed by teachers in their own time. This led to a reduced response rate from the teachers. The likely bias from this is that those teachers who were interested in the issue of asthma at school would have responded. If this were the case, our results for the teachers may actually be an overestimate of their knowledge and attitudes. This could be one explanation for the higher knowledge scores among teachers.
The level of knowledge concerning asthma was low. These results contrast with an earlier report of high knowledge among adolescent students. 20 The knowledge questionnaire used in our study was more extensive. In addition to testing knowledge with regard to commonly held myths about asthma, the asthma knowledge questionnaire tested knowledge of treatments and management of exercise induced asthma. 
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The prevalence of asthma was relatively high at 23%. This is similar to the prevalence of asthma recorded in recent epidemiological surveys.2A Asthma led to school absence for a large number of the children and limited the activities of one third of the asthmatic children. This indicates that asthma was having a significant impact on the lives of the adolescent students in this community.
Almost half of the asthmatic children reported having attacks of asthma at school. The management of these episodes at the school is quite important. As there is a high likelihood that adolescents will have asthma attacks at school or during sport, there is a need for them to receive bronchodilator treatment promptly. This could be achieved by allowing students to carry their bronchodilators with them. The majority of students and teachers were supportive of this proposition (table 4) . However, a recent survey of school principals did not identify uniform support for students carrying their medications.21
This issue should be addressed at each school and incorporated into the school policy for the management of asthma in schools. There are examples of national policies to assist in the formulation of local school policies.22
Even if students were allowed to carry their puffers, this may not be sufficient to ensure appropriate management of asthma attacks at school. The knowledge questionnaire identified significant defects in the understanding of how to manage exercise induced asthma among students and teachers. In agreement with this, many respondents (students and teachers) considered that teachers were worried about taking students with asthma on school camps or excursions. This indicates a need for specific training of teachers in the recognition and management of asthma attacks in students under their care. A programme to improve teacher knowledge and use of an asthma first aid kit has led to the satisfactory management of asthma attacks in primary schools.23
The knowledge deficit of students could be addressed by covering issues of asthma in the school. There are two programmes in high schools in New South Wales to address this. The high schools in this study have now entered a controlled trial of a three lesson asthma package delivered by teachers as part of the revised personal development/health/ physical education curriculum.24 A second intervention involves a peer led student asthma programme in high schools from a neighbouring region. These programmes will use similar evaluation strategies to allow comparison of the two interventions.
We found that the school environment was quite supportive of the issues regarding effective asthma management at school. Both teachers and peers of the students with asthma expressed tolerant attitudes towards asthma, and considered that dominant control of the illness should remain with the individual. These are positive findings which indicate that the school environment is receptive to intervention concerning asthma. The nonasthmatic peers should be included in these interventions. The peers are an important influence on the attitudes and behaviours of students with asthma, and the attitudes of peers towards asthma were clearly different from the students with asthma. The nonasthmatic peers tended to favour a greater role for external influences such as chance, teachers, and doctors in determining health outcomes in asthma. This differed from the students with asthma who expressed stronger attitudes towards internal control.
Self management of asthma is promoted as part of improved asthma care. Adolescence is a period of transition from parental control to self management in many life areas, including health behaviours. Self care has previously been linked to high internal locus of control. In this study, only 25% of the students with asthma reported high internal control. This may be due to the developmental stage of the students. The school environment during adolescence provides an opportunity to promote positive health care behaviours, and in particular, responsible self management.
Tobacco smoking is an important concern for respiratory health in adolescents, particularly those with asthma. Many adolescents begin smoking during this period and are vulnerable to its effects. Smoking is associated with undertreatment of asthma7 and passive smoking is a clinically significant risk factor for loss of lung function among young adults.2526 Asthmatics are particularly susceptible to this effect, and can also develop acute airway narrowing after passive smoke exposure.27
Passive smoke exposure had an adverse effect on many of the asthmatics in this study. Over one third reported asthma symptoms provoked by recent passive smoke exposure and a similar proportion had to avoid situations because of potential tobacco smoke exposure. The prevalence of self reported cigarette smoking was alarmingly high for a group with asthma. It was similar to that reported among non-asthmatic adolescents28 and is consistent with work suggesting that the presence of asthma does not necessarily deter students from smoking.29
There is a need to target smoking during adolescence. The findings of this study are that over half of the asthmatic smokers continue smoking despite experiencing asthma symptoms when smoking. This suggests a need to identify the attitudes and beliefs associated with smoking among adolescents, and to use this information to design effective smoking cessation messages.
In conclusion, this study has identified the quality of life impairment associated with asthma in adolescence and found a low level of knowledge about asthma and its management. The attitudes towards this illness among peers and teachers were generally positive, and indicate an opportunity to improve asthma management in the school environment.
